This work presents mainly, the seasonal variation of pollution by nutrients and suspended solids thresholds between the old urban core and the peripheral areas of the city of Parakou on the Okpara basin. The city of Parakou has been experiencing strong demographic and socio-economic growth for about two decades. A total of sixty wastewater samples from twelve sampling sites were collected in 2016 according to the AFNOR standards, between the months of March and April in the dry season, then August, September and October in the rainy season. The descriptive statistic of data (minima-maxima) indicates variations of the parameters as follows: The temperature varies between 27.05 and 30.82, the water is a highly variable pH in the dry season (5.84 < pH < 9.14; mean = 7.17) and wet (6.28 < pH < 9.38; mean = 7.45). The reduction potential is lower in rainy season leaching and thus shows a relative link between the quality of surface water and the hydrogeomorphic basin conditions shown by the independence test (0.456 < CC < 0.856). In addition, pollutant concentrations vary according to a decreasing gradient between the former urban core, the periphery zone and the exit of the peripheral zone.
Introduction
Surface waters are in the twenty century, the alternative explored in the new cities to supplement groundwater deficits in coverage for domestic, industrial and agricultural needs. However, several studies indicate that the surface waters that are often heavily loaded with organic and inorganic pollutants, and even heavy metal are a receptacle for anthropogenic discharges [1] [2] [3] [4] [5] . The countries in development, including Benin, for two decades show a growth rate demographic urban comparable to that observed in emerging countries worldwide [6] .
From 2002 to 2013, the population of Parakou city recorded a growth of 4.81% [7] . His needs for drinking water then increased sharply. Gross annual levies on the Okpara's pumping station varied between 2 and 3 million cubic meters between 2008 and 2012 to about 23,000 subscribers in 2012 numbered [8] .
These figures indicate the strategic role of Okpara dam in the drinking water supplies of people in the city of Parakou. However, the geographical position and topographic conditions of the basin, expose the Okpara reservoir to contamination by urban wastewater through rain runoff, a vector for the transport of large quantities of pollutants [9] . The reuse options observed mainly in the agricultural sector, have attracted the interest of several studies on the assessment of the quality of urban wastewater in West Africa and particularly in Benin. According to [10] , the waters of the Okpara reservoir show a bacteriological pollution of 10CF/100 ml indicating an exceeding of the Beninese standards and those of the World Health Organization according to regulation of water quality for the production of water for human consumption. Similarly, in the cities of Ouagadougou and Niamey, the permanent practice of market gardening under fertilizer is a cause of the strong level of nitrates and phosphorus [11] [12] . Such high levels of nitrogen pollution are a serious threat to the pediatric health of people who consume vegetable products [13] .
The urban drainage in the rainy season and hydro biological mode on sub basins Okpara, position the reservoir as a receptacle of drainage coming from the city of Parakou and some surrounding municipalities (N'Dali, Nikki, Pèrèrè and Bembèrèkè). It is necessary that the actions of preserving the water quality used 
Material and Methods

The Study Area
Parakou, Benin's third largest city is located in North East, about 415 km from Cotonou, the capital Benin's economy. Parakou is positioned between 9˚15' and 9˚27' north latitude and 2˚31' and 2˚45' east longitude and an altitude of 391.96 m. It is bounded to the north by the municipality of N'Dali, south, east and west by the municipality of Tchaourou ( Figure 1 ). The land cover is seen growing to the north while spreading in meaning transverse evolved a lot more slowly. The climate is Sudano Guinean type with a single rainy season between mid-May and mid-October with a peak in August. This season is followed by a dry season the rest of the year (mid-October to mid-May). Storm water and urban domestic waste are drained on the sub basin Okpara through two major collectors (collector B and collector C) towards wetlands. According to [14] about 71% of the area of the city is occupied by the Okpara basin which is organized into four sub-basins from waterways that receive wastewater season dry and rainwater during the rainy season.
The Sampling Sites of Wastewater
The total twelve (12) sites samples were identified. Given the runoff transit channel in the urban center and its immediate suburbs, some bridges are used as strategic benchmarks: The Okpara basin in Parakou is divided into four sub-basins which, because of the organization administrative and of so- 
Sampling
A total of 60 sewage samples were collected with a spatial distribution of twelve (12) sites. Table 1 summarizes the selection of sites and their interest in the study, the Okpara basin from upstream to downstream. At each site, the sample is carefully done at a flow control structure (bridge or culvert) and stored at 4˚C in a cooler during transport to the laboratory before being transferred to a refrigerator and stored at −20˚C [19] . 
Sampling Frequency
The study area being characterized by a seasonal pattern unimodal, samples
were collected during 2016, on a monthly time [20] , end of the dry season (March and April) on the one hand, and beginning in the middle of the rainy season (August, September and October) on the other. The choice of these periods is to evaluate the effects of the deposit or leaching on sub watersheds.
Analysis of Samples and Data Processing
Each campaign in situ, the pH hydrogen potential, the temperature in degree Table 2 shows the maximum, minimum and mean and standard deviations of the variables throughout the Okpara basin. Table 3 
Inter-Seasonal Variation of Parameters across the Watershed Okpara in Parakou
Discussion
The chi-square test shows that apart from suspended solids, phosphorus and nitrogen pollution has a very related to watershed variability (0.76 < CC < 0.83).
The relatively weak relationship (CC = 0.45) obtained for SS is due to the erosive rainfall events and soil stability especially upstream-urban basins where the coated surfaces (paved) are becoming larger. The nitrogen and phosphorous pollution is a major factor assessment trophic level of water [21] . Some work suggests a risk of haemoglobin linked to the quality of water intended for the production of human consumption of water [22] . land occupation rate that decreases with distance from the city center to the regions peripheral devices [25] . According to [26] and [27] the harm caused by nitrite concentration moderate rainy periods is 10 times higher than that of ni- Considering the concentrations obtained for phosphates, in both seasons, the WHO class standard wastewater on the Okpara basin in Parakou among the polluted water as well as in the urban core in the peripheral areas. According intake watershed phosphorus generally is manageable for the preservation of large bodies of water, but the variability of the sources inertia is a major obstacle especially in aquatic environments exposed to eutrophication. The concentrations of phosphate increases with the flow rates; but otherwise made the observation on some samples of the Okpara basin between the dry and rainy seasons the study period, can be explained by the phosphorus retention effect in the buffer zones [18] . Several sites are used for the vegetable production in Parakou and its peri- 
Conclusion
Knowledge of pollution modes by nutrients (nitrogen and phosphorus) is an as-pect in determining the fight against eutrophication and control of the surface water vulnerability for better access of the population to long-term drinking water. This study attempted to assess the thresholds and the differences in pollution by nutrients between the old urban core and expansion areas on the outskirts of the city of Parakou in Okpara basin. The results indicate a critical role of soil leaching by runoff, resulting in increased concentrations of these pollutants in the rainy season. Also, the occurrence of pollution parameters varies greatly basins and refocuses the debate on a possible correlation between urban development indicators and wastewater degradation levels rejected for better management of modes anthropization watershed, especially in developing countries.
